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ABSTRACT

Lithium jon cells of 20 Ah capacity were fabricated by Bluestar Advanced
Technology Corporation, Canada under a developmental contract from US Air Force. In this
paper, we report our studies on the evaluation of these cells under various test conditions.
These include generic test conditions such as discharges and charges at different
temperatures to understand the rate-limiting processes in the dlscharge/charge processes as a
function of temperature, and cycle life under standard cycling condltlons (100 % DOD) at
ambient temperature. In addition, tests are being done to ascertain the performance of the
cells in the Mars 2001 Lander application, which includes pulse testing of the cells at 60 A
and 40 A loads for 100 mS and 1 min., respectively at different states of charge and

temperatures, and cycling at low temperature at partial depths of discharge.
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“Blue Star Lithium -Ion Testing Flow Chart

| Blue Star Cells M |

Incoming Physical Inspection
(Al Collnz
* Physical Inspecfion
+ Electrical inspection
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Characterization Tests
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Pulses at 60 A at 25°C

Pulsing of Blue Star 20 Ah Cell at 60 A (120 mS)
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After 3rd discharge at 25 C
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Pulses at 40 A at 25°C

Pulsing of Blue Star 20 Ah Cell at 40 A (60 S)
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Pulses at 40 Aat -20°C

Pulsing of Blue Star 20 Ah Cell at 40 A (60 S)
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4.20
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4.00

3.90 |

" Cell voltage (V)

3.50

3.40

3.30

3.20

Above 2/3 capacity in constant current mode at highest rate tested, i.e., C/3/

Charge at 25°C

3.80

370

3.60 |

—2.3 A Charge current (C/10)
—4.6 A Charge current (C/5)
— 7.5 A charge current (C/3)
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Charge capacity (Ah)
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: Discharge at 0°C
2 A
3 430 |
E Charge current 2.3 A (C/10)to 4.1 V
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Discharge capacity (Ah)
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Cycling (100% DOD) at 250C

30.0

25.0 0.025 % Decay

20.0 | | BS09

15.0 |

Capacity, Ah

Constant current charge = 4.6 A (C/5)
10.0 | Constant voltage (4.1V) taper to 0.46 A
Discharge cument= 4.6 A (CI5)

Discharge cut-off voltage = 3.0v
5.0

0.0 k /] X | i i}

0 25 50 75 100 . 125

Cycle Number

* Capacity fade 0.025 % per cycle.
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§ ' Cycling at 50% DOD at -20°C- Mars 2001 Lander
g 24
g 21 |
3 BS 06
= 18 | BS 08
15 Temp raised to 25°C

12

"LEE-

Capacity, mAh/g

0 | 10 20 30 40

Cycle Number

* Performance at -2¢0C inadequate,

UOISSS posn0.] uof-untyiry




X Cycling at 50% DOD at 0°C- Mars 2001 Lander
§ 3.8 |
: 37 | BS24
E | BS06
& BS08
S > 3.6 h
J
ap
£
§ 35
§ = Constant curent charge = 4.6 A (C/5)
' 8 Constant voltage (4.1V) taperto 0.46 A
34 | Discharge current = 4.6 A (C/5)
‘ Discharge cut-off = 10 Ah
33
3.2 1 1 ] 1
0 50 100 150 200 250

Cycle Number
* Depression in the EOD Voltage : 0.2 mV/cycle.
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